INTRODUCTION
Mariotte considered that the blind spot discovered by him in 1668 was due to the entrance of the optic nerve. But later, a number of different interpretations were presented against his view. Paquet1) and Volkmann2), opposing Mariotte's view, believed that the entrance of retinal vessels alone was blind. But Griflin2) found that not only the entrance of the optic nerve but also the area immediately surrounding the spot were blind relatively and that the diameter of the blind spot varied according to sorts of the stimuli used. These findings were comfirmed by Weber,2) Bjerrum,2) Meisling2) and Groenouw3).
Ferree,4) Berens,5) Saubermann,7) Ebbecke8) and others reported that the limit of the spot depended on various factors such as the size and the brightness of the test object, the color of the background, etc.9)'10) The form of the spot does not always coincide with the form of the papilla as observed with an ophthalmoscope, especially when the spot is determined by a colored test object.
Roslavzev11) reported that the blind spot became greater in size gradually when the eye was covered with red or green glass. Johanson, Ovio, Polimanti,2) Haycraft12) and Van der Hoeve13) maintained that there was a narrow zone relatively blind to colors surrounding the area blind to white. For example, Haycraft found that this blind zone was narrower for blue, yellow, red and green in the order. According to Van der Hoeve, there is a zone blind to white and beyond this zone the retina is relatively blind to color.
Haycraft determined the extent of the blind zone to colored stimuli around the spot, using a colored patch on the black ground in daylight illumination, and found the color-blind zone to be fairly concentric with the spot. According to Haycraft, a red test object first appears as gray just at the margin of the blind spot, and when moved further from the edge A test patch of definite size was presented on a vertical screen standing at a distance of 100 cm. in front of the subject's eye. The left eye was used, and the other was covered. All the measurements were carried out in a dark room after preliminary dark adaptation of about 30 minutes. After the blind spot had been determined, the color-blind zone around it was examined in the dark after 5 minutes of light adaptation to 6.4 lux. light, the peripheral edge of the red visual field is too far apart from the blind spot, so that no color-blind zone is formed. The proper color field extends pregressively towards the blind spot and further beyonds it, as the size of the test patch is increased, but a colorless zone remains around the blind spot so long as the size is not too great (see Fig. 2A4 ). As the size is increased further, the zone becomes progressively narrower until it disappears (see A5). Similar changes can be observed for green and yellow lights, but the forma tion of zone occurs at a much smaller size of test patch for yellow lights (see C3). 2) The efect of dark adaptation on the color-blind zone After a preliminary light adaptation to a general illumination of 6.4 lux for 5 minutes, the extent of the color-blind zone was measured in the course of adaptation.
The measurement was carried out at the 20th, the 40th, the 60th and the 80th minute after onset of dark adaptation.
The results are shown in Fig. 3 . To begin with the result by the red patch, there is no blind zone immediately after the onset of dark adaptation, but after 20 minutes a considerably wide color-blind zone can be seen (Fig. 3,A) . The extent of the zone increases rapidly till about the 60th minute after the onset of dark adaptation, but no further increase is seen for further dark adaptation.
It is worthy of special mention that at the 80th minute for red and at the Such an effect of dark adaptation was only little for blue (Fig. 3,D) . 3) The effect of the intensity of test light on the color-blind zone
The dependence of the color-blind zone on the intensity of stimulus was further investigated.
The result can be seen in Fig. 4 . As the intensity is increased, the zone contracts around the blind spot, and this effect is most remarkable for red and green lights.
On the contrary, no significant change can be seen in the zone for blue light.
The intensity of lights were reduced by means of neutral wedges whose transmission factors were 0.72, 0.76, 0.78 and 0.710. Examinations were carried out with the eye dark-adapted for 30 minutes. In determination of the margin of the color-blind zone, I used at first the method of displacing the fixation point which was followed by the subjects' eye, but soon I became aware that this method was unsuitable ,e because the color sensation around the blind spot was extremely sensitive to eye movement. Therefore the fixation point was diplaced step by step, and at each position the color sensitivity was tested by exposing the retinal location in question to the test patch for about 1 second. And an interval of 6 seconds was allowed between successive exposures. The colorblind zone around the spot was mapped in this way. In my investigation it was observed that some older subjects showed an absolute or a relative scotoma in the midperiphery and in the oblique meridian of the spot, although no sign of degeneration of the retina could be perceived ophthalmoscopically.
It is said 261,27) that the visual field especially the rod-field shows a shrinkage or a contraction with age. The scotomata which can be per ceived in the neighborhood of the blind spot by detailed functional examina tion may be related with the shrinkage of the visual field.
